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Disclosure  to  Promote  the  Right  To  Information 

Whereas  the  Parliament  of  India  has  set  out  to  provide  a  practical  regime  of  right  to 
information  for  citizens  to  secure  access  to  information  under  the  control  of  public  authorities, 
in  order  to  promote  transparency  and  accountability  in  the  working  of  every  public  authority, 
and  whereas  the  attached  publication  of  the  Bureau  of  Indian  Standards  is  of  particular  interest 
to  the  public,  particularly  disadvantaged  communities  and  those  engaged  in  the  pursuit  of 
education  and  knowledge,  the  attached  public  safety  standard  is  made  available  to  promote  the 
timely  dissemination  of  this  information  in  an  accurate  manner  to  the  public. 
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FOREWORD 

This  Indian  Standard  was  adopted  by  the  Bureau  of  Indian  Standards,  after  the  draft  finalized  by  the  Petroleum 
Products  Sectional  Committee  had  been  approved  by  the  Petroleum,  Coal  and  Related  Products  Division  Council. 

With  the  increased  stress  on  reduction  of  pollution  caused  by  vehicle  emissions  due  to  increased  population  of 
automobiles,  liquefied  petroleum  gases  (LPG)  is  being  used  as  an  alternate  fuel  abroad.  The  need  is  also  being 
felt  in  India  to  use  LPG  as  an  alternate  fuel.  The  Committee  decided  to  prepare  this  standard  to  cover  the 
requirements  of  LPG  exclusively  for  automobile  purpose  since  the  existing  standard,  namely,  IS  4576: 1999  'Liquefied 
petroleum  gases  —  Specification  {second  revisiorif ,  covers  the  requirements  of  commercial  propane,  commercial 
butane  and  a  mixture  of  commercial  propane  and  butane  for  domestic  use. 

This  standard  stipulates  the  requirements  for  a  mixture  of  propane  {C^  and  butane  (C^)  for  automotive  use.  In 
preparing  this  standard  the  Committee  took  into  consideration  the  views  of  producers  and  suppliers  of  liquefied 
petroleum  gases  (LPG),  fuel  technologists  and  the  consumers  at  large.  The  Committee  also  took  cognizance 
of  to  the  manufacturing  practices  followed  in  the  country  and  the  need  for  co-ordination  among  the  standards 
available  on  the  subject  elsewhere.  In  the  preparation  of  this  standard,  considerable  assistancehas  been  derived 
from  the  following  overseas  standards: 

ISO  9 1 62: 1 989  Petroleiim  products  —  Fuels  (Class  F)  —  Liquefied  petroleum  gases  —  Specifications. 
International  Organization  for  Standardization. 

ASTM  D  1835:1991  Specification  for  liquefied  petroleum  gases.  American  Society  for  Testing  and 
Materials 

EN  589: 1 993  CEN  Automotive  LPG  specification.  European  National  Standards 

For  the  purpose  of  deciding  whether  a  particular  requirement  of  this  standard  is  complied  with  the  final  value, 
observed  or  calculated,  expressing  the  result  of  a  test  or  analysis,  shall  be  rounded  off  in  accordance  with 
IS  2  :  1 960  'Rules  for  rounding  off  numerical  values  {revised)' .  The  number  of  significant  places  retained  in  the 
rounded  off  value  should  be  the  same  as  that  of  the  specified  value  in  this  standard. 
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Indian  Standard 


LIQUEFIED  PERTOLEUM  GASES  (LPG)  FOR 
AUTOMOTIVE  PURPOSES  —  SPECIFICATION 


1  SCOPE 

This  standard  prescribes  the  requirements  and  methods 
of  sampling  and  test  for  liquefied  petroleum  gases  for 

automotive  use. 

2  NORMATIVE  REFERENCES 

The  following  Indian  Standards  contain  provisions 
which  through  reference  in  this  text,  constitute 
provisions  of  this  standard.  At  the  time  of  publication 
the  editions  indicated  were  v^lid.  All  standards  are 
subject  to  revision,  and  parties  to  agreements  based 
on  this  standard  are  encouraged  to  investigate  the 
possibility  of  applying  the  most  recent  editions  of  the 
standards  indicated  below: 


IS  No. 


1260 

(Parti): 

1973 

1447 

(Part  2): 

1992 

1448 

[P:75]: 

1968 

4576:1999 

Title 

Pictorial  marking  for  handling 
and  labelling  of  goods  :  Part  1 
dangerous  goods  {first  revision) 

Methods  of  sampling  of  petroleum 
and  its  products:  Part  2  Sampling 
of  liquetled  petroleum  gas  (LPG) 
{first  revision) 

Methods  of  test  for  petroleum 
and  its  products  P  :  75  Odour  of 
liquefied  petroleum  gases 

Liquefied    petroleum    gases 

{second  revision) 


3  TERMINOLOGY 

3.1  Liquefied  Petroieuni  Gas  (LP  Gas  or  LPG) 

The  term  applies  to  a  mixture  of  certain  light 
hydrocarbons  derived  from  petroleum  which  are 
gaseous  at  normal  ambient  temperature  and. atmospheric 
pressure  but  may  be  condensed  to  the  liquid  state  at 
normal  ambient  temperature  by  the  application  of 
moderate  pressure. 

4  REQUIREMENTS 

The  material  shall  comply  with  the  requirements 
given  in  Table  1  when  tested  according  to  appropriate 
methods  given  in  col  4  of  Table  1. 


5  PACKING  AND  MARKING 

5.1  Packing 

The  material  shall  be  packed  in  suitable  cylinders/ 
containers  at  Refmery/Bottling  Plant  following  the 
requirement  prescribed  by  statutory  authorities.  For 
cylinders/containers,  see  Note  below: 

NOTE  —  Indian  Standard  for  LPG  gas  cylinders  for 
automotive  use  (auto  LPG  tank)  is  under  preperation 
[Doc:  ME  16  (0572)] 

5.2  Marking 

As  auto  LPG  is  handled  in  pressure  vessels  or  in 
cylinders  it  is  necessary  to  have  the  markings  as  per 
Rule  1 6  under  SMPV  (U)  Rules  and  as  per  Rule  6  of  the 
Gas  Cylinder  Rules,  1981.  Every  pressure  vessel  shall 
have  a  metal  plate  permanently  fixed  to  it  showing  the 
following  particulars  which  will  be  visible  from  the 
ground  level,  namely: 

i)       Manufacturer's  name  and  identification 
marks; 

ii)       The  standard  or  code  to  which  the  vessel  is 
constructed; 

iii)      Official  stamp  of  the  Inspector; 

iv)     Design  pressure  in  kg/cm^; 

v)       Date  of  initial  hydrostatic  test  and  the 
subsequent  test; 

vi)      Hydrostatic  test  pressure  in  kg/cm^; 

vii)     Water  capacity  in  litres;  and 

viii)    Gas  capacity,  if  filled  with  liquefiable  gas. 

Each  cylinder/container  shall  also  be  marked  with  the 
caution  label  'FLAMMABLE'  together  with  the 
corresponding  symbol  for  labelling  dangerous  goods 
[5ee  Fig.  18  of  IS  1 260  (Parti)]. 

5.2.1    BIS  Certification  Marking 

The  cylinder/container  may  also  be  marked  with  the 
Standard  Mark  provided  the  content/container  conform 
to  .the  relevant  Indian  Standard. 

5.2,1.1  The  use  of  Standard  Mark  is  governed  by  the 
provisions  of  the  Bureau  of  Indian  Standards  Act,  1986 
and  the  Rules  and  Regulations  made  thereunder.  The 
details  of  conditions  under  which  the  license  for 
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Table  1  Requirements  for  Liquefied  Petroleum  Gases  for  Automotive  Purposes 

{Clause  4) 


SI  No. 

Characteristic 

(0 

(2) 

i) 

Vapour  pressure  at  40"C, 

kPa,  gauge  (Note  1), 

Mm 

Max 

ii) 

C^  Hydrocarbons  and 

heavier,  mole  percent,  Max 

iii) 

Dienes  (as  1:3  Butadiene), 

mole  percent,  Max 

w) 

Total  volatile  svilphur 

(After  stenciling)    ppm,  Max 

V) 

Copper  strip  corrosion  at 

40"C  for  1  hour.  Max 

vi) 

Hydrogen  sulphide 

vii) 

Evaporation  residue,  mg/kg. 

Max 

viii) 

Free  water  content 

ix) 

Motor  octane  number  (MON); 

Min 

X) 

Odour 

Requirement 

(3) 


520  (Note  2) 
1050 

2.0 

0.5 

150 

Class  1 

Pass  the  test 
100 

Nil 


Method  of  Test, 
Ref  to'^ 

(4) 

ISO  4256 


ASTM  D  2163 
-ISO  7941 

ASTM  D  3246 

ISO  6251 

ISO  8819 
ISO  13757 

ASTM  E  700 
(Note  3) 

ISO  7941 
+  Annex  A 

(Notes  4  and  5) 


Unpleasant  and 

distinctive  down  to 

20  percent  lower 

explosive  limit  (LEL) 

NOTES 

1  Vapour  pressure  may  be  determined  at  any  other  temperature  and  converted  to  40"C  by  means  of  suitable  vapour  pressure- 
temperature  graph.  The  same  can  also  be  determined  by  analyzing  the  gas  by  means  of  a  gas  chromatograph  and  then  using 
the  composition,  the  vapour  pressure  can  be  calculated  at  40"C  from  the  standard  values  of  vapour  pressures  at  various 
temperatures. 

2  In  winter,  the  gauge  vapour  pressure  requirement  shall  be  minimum  700  kPa  at  40"C.  Winter  period  shall  be  from 
1st  November  to  15th  February. 

3  The  water  content  shall  be  determined  at  the  Refmery/first  dispatching  location. 

4  Product  shall  contain  20  ppm,  Min,  ethyl  mercaptan  at  the  first  dispatching  location  to  ensure  the  detection  of  leakage, 
by  odour. 

5  To  detect  the  odour,  the  following  procedures  shall  be  adopted: 

5  ml  Doctor  Solution  ■+■  8  ml  Iso-Octane  +  Pinch  of  Flower  Sulphur  in  25  ml  stoppered  cylinder.  Shake  and  add  2  ml  LPG 
(Aq).    Shake  slowly  by  releasing  pressure.    Odour  is  adequate  if  sulphur  turns  yellowish-brown. 

IS  1448  [P  :  75),  Odour  test  method  is  also  acceptable  as  an  alternate  method. 

'>  ISO/ASTM  Test  methods  shall  be  followed  till  [P:]  Series  of  IS  1448  methods  are  published. 


the  use  of  the  Standard  Mark  may  be  granted  to 
manufacturers  or  producers  may  be  obtained  from  the 
Bureau  of  Indian  Standards. 

6  SAMPLING 

6. 1  Proper  samphng  of  liquefied  petroleum  gases  (LPG) 
is  extremely  important  if  the  tests  are  to  be  significant. 
Samples  of  LPG  are  examined  by  various  test  methods 


to  determine  physical  and  chemical  characteristics.  The 
test  results  are  often  used  for  custody  transfer.  It  is 
therefore,  essential  that  the  samples  be  representative 
of  the  product  to  be  tested.  The  representative  samples 
of  liquefied  petroleum  gas  shall  be  draw^n  as  prescribed 
in  IS  1447  (Part  2). 

6,2  Tests  on  vapour  pressure  shall  be  conducted  on 
individual  samples. 
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ANNEX  A 
[Table  \,  SI  No,  (ix)] 

METHOD  OF  CALCULATION  OF  THE  MOTOR  OCTANE  NUMBER 

FROM  COMPOSITIONAL  ANALYSIS  OF  LPG 

(adapted  from  EN  589 :  1993) 


A-1  INTRODUCTION 

This  Annex  describes  a  method  for  the  calculation  of 
the  motor  octane  number  from  a  compositional  analysis 
ofLPG. 

A-2  PRINCIPLE 

The  composition  of  a  sample  of  LPG  is  obtained  using 
gas  chromatography.  The  motor  octane  number  of  the 
sample  is  calculated  from  the  partial  motor  octane 
factors  of  the  constituents  and  their  concentrations 
determined  from  the  analysis. 

A-3  DETERMINATION 

Determine  the  concentration  of  each  constituent 
present  at  a  concentration  in  excess  of  0. 1  percent  mole 
in  the  gas  sample,  using  the  method  described  in 

ISO  7941. 


A-4   CALCULATION    AND   EXPRESSION   OF 
RESULTS 

A-4.1  Calculate  the  partial  motor  octane  number  for 
each  component  in  the  mixture  as  follows: 

Partial  octane  number  ^MxC 

where 

M=  motor  octane  factor  of  specific  component 

{see  Table  2) 

C  =  mole  fraction  of  component  in  the  mixture 

A-4.2  Add  the  partial  motor  octane  numbers  for  all  of 
the  components  determined  and  round  the  sum  down 
to  the  nearest  0,K 

A-5  TEST  REPORT 

Report  the  total  (A-4.2)  as  the  LPG  motor  octane  number 
of  the  sample. 


Table  2  Factors  for  Determining  the  Motor  Octane 
Number  of  LPG 

{Clause  A-4A) 


SI  No. 

Component                                                                                Motor  Octane  Number  Factor,    M 

(1) 

(2)                                                                                                                 (3) 

i) 
ii) 
iii) 
iv) 

V) 

Propane  (  +  C,)                                                                                                                    95.4 
Propene                                                                                                                                    83.9 
Butane  (  ^  C,)                                                                                                                           89.0 
2-Mcthyiprnpane  (Isobutane)                                                                                             97.2 
Butenes                                                                                                                                 75.8 

NOin — Tiie  above  lactors  for  motor  octane  number  are  empirical  values  to  be  used  only  in  the  calculation  procedures 
described  in  this  method. 

Bureau  of  Indian  Standards 

BIS  is  a  statutory  institution  established  under  the  Bureau  of  Indian  Standards  Act,  1986  to  promote 
harmonious  development  of  the  activities  of  standardization,  marking  and  quality  certification  of  goods 
and  attending  to  connected  matters  in  the  country. 

Copyright 

BIS  has  the  copyright  of  all  its  publications.  No  part  of  these  publications  may  be  reproduced  in  any  form 
without  the  prior  permission  in  writing  of  BIS.  This  does  not  preclude  the  free  use,  in  the  course  of 
implementing  the  standard,  of  necessary  details,  such  as  symbols  and  sizes,  type  or  grade  designations. 
Enquiries  relating  to  copyright  be  addressed  to  the  Director  (Publications),  BIS. 

Review  of  Indian  Standards 

Amendments  are  issued  to  standards  as  the  need  arises  on  the  basis  of  comments.  Standards  are  also  reviewed 
periodically;  a  standard  along  with  amendments  is  reaffirmed  when  such  review  indicates  that  no  changes  are 
needed;  if  the  review  indicates  that  changes  are  needed,  it  is  taken  up  for  revision.  Users  of  Indian  Standards 
should  ascertain  that  they  are  in  possession  of  the  latest  amendments  or  edition  by  referring  to  the  latest  issue  of 
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This  Indian  Standard  has  been  developed  from  Doc  :  No.    PCD  3  (1769). 


Amendments  Issued  Since  Publication 


Amend  No. 


Date  of  Issue 


Text  Affectec 


BUREAU  OF  INDIAN  STANDARDS 


Headquarters  : 


Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg,  New  Delhi  110  002 
Telephones  :  323  01  31,  323  33  75,  323  94  02 

Regional  Offices  : 

Central        :  Manak  Bhavan,  9  Bahadur  Shah  Zafar  Marg 
NEW  DELHI  110  002 

Eastern        :  1/14  C.  I.  T,  Scheme  VII M,  V.  I.  R  Road,  Kankurgachi 
CALCUTTA  700  054 

Northern     :  SCO  335-336,  Sector  34-A,  CHANDIGARH  160  022 
Southern     :  C.  I.  T.  Campus,  IV  Cross  Road,  CHENNAI  600  113 


Western 


Branches 


:  Manakalaya,  E9  MIDC,  Marol,  Andheri  (East) 
MUMBAI 400  093 


Telegrams  :  Manaksanstha 
(Common  to  all  offices) 

Telephone 

r323  76  17 
\  323  38  41 

r337  84  99,  337  85  61 
L337  86  26,  337  91  20 


{ 


60  38  43 
60  20  25 


r235  02  16,  235  04  42 
^235  15  19,235  23  15 

/  832  92  95,  832  78  58 
1.832  78  91,832  78  92 


:  AHMADABAD.  BANGALORE.  BHOPAL.  BHUBANESHWAR.  COIMBATORE. 
FARIDABAD.  GHAZIABAD.  GUWAHATI.  HYDERABAD.  JAIPUR.  KANPUR. 
LUCKNOW.  NAGPUR.  PATNA.  PUNE.  RAJKOT.  THIRUVANANTHAPURAM. 


Printed  at  :  Prabhat  Offset  Press,  New  Delhi-2 


